The influence of preoperative radiotherapy on the prevalence of DNA aneuploidy and the prognostic significance of tumour DNA ploidy was evaluated in 126 patients with squamous cell carcinoma of the oesophagus. Preoperative radiotherapy with 30 A nuclear suspension was prepared by incubating the sections in 0-5% pepsin (Sigma, St Louis, Missouri) in 0 9% NaCl solution (pH 1-5; 37°C). After filtration through a 50 [im nylon mesh nuclei were washed twice with phosphate buffered saline. The sediment was resuspended in a 041% Nonidet P 40 -trisodium citrate solution.7 After addition of ribonuclease A (Sigma, St Louis, Missouri; final concentration 041%) nuclear DNA was stained with propidium iodide (Sigma, St Louis, Missouri; 50 Fg/ml).
Despite efforts at early diagnosis and advances in surgery, radiation therapy, and chemotherapy, the prognosis of squamous cell carcinoma of the oesophagus remains poor. Because chromosomal aberrations are a marker of malignancy and have been shown to correlate with changes in DNA content, DNA flow cytometry is widely used in the analysis of neoplasia.' Several studies on gastrointestinal cancers2" have shown that flow cytometric detection of an abnormal DNA content may provide additional prognostic information.
The objective of this flow cytometric study was to evaluate the impact of preoperative radiotherapy on the prevalence of DNA aneuploidy and to analyse the prognostic significance of DNA ploidy in oesophageal squamous cell cancer.
Patients and methods

PATIENTS
One hundred and twenty six patients (103 men, 23 women) with a squamous cell carcinoma of the oesophagus treated at the Department of Surgery of the Heinrich-Heine-University until December 1986 entered the study. Mean (SD) age of the patients was 56-2 (SD 9-9) years. In 86 patients, complete resection of the tumour was performed. In 52 patients, radiotherapy with 30 Gy was performed before surgery. The mean time interval between completion of radiation treatment and surgery was 10 days. At the end of the study 119 patients had died.
All histological tumour sections were reclassified according to the 1987 updated TNF classification by one of the authors (FB). 21 The percentage of aneuploid tumours increased according to tumour invasion and the development oflymph node metastasis reflecting an increased genomic instability."7 Confficting results concerning the relation between the degree of differentiation and abnormalities of DNA content have been reported. As in our study, Kaketani et al and Edwards et al did not find a significant correlation21 22 whereas this was found by three other groups.17 18 20 Although a trend for an increased survival time in patients with diploid tumours was found this difference was not significant. These results are supported by the findings from English and Italian groups.2022 DNA distribution patterns analysed by cytophotometry, however, have been shown to relate to survival in patients from Japan.2324 Because the definitions of DNA aneuploidy differ between these flow cytometric and cytophotometric studies, the results cannot be compared directly. In these cytophotometric studies, aneuploidy was defined by the DNA distribution pattern that was largely determined by cells with DNA values beyond the 4c region. In flow cytometry, DNA aneuploidy is defined by the presence of a distinct second GOGI peak.
After preoperative radiotherapy the percentage of aneuploid tumours decreased significantly, from 71% to 47%. This result should be interpreted cautiously because serial biopsies were not available in these tumours. This result, however, most probably reflects local response to treatment with the eradication of aneuploid tumour cells in a proportion of carcinomas. This interpretation is supported by data in rectal carcinomas. Jones et al showed significant differences in DNA ploidy state between preoperatively irradiated and non-irradiated rectal cancers. Similar changes were found in serial biopsies taken during radiotherapy in rectal carcinomas .26 It has been suggested that aneuploid cervical tumours are more radiosensitive than diploid tumours. 27 In squamous cell carcinomas of the head and neck and in high grade non-Hodgkin's lymphoma aneuploid tumours are most responsive to chemotherapy.2829 In oesophageal cancer, the effect of hyperthermochemo-radiotherapy is more pronounced in aneuploid than in diploid tumours.30 Therefore, it can be hypothesised that DNA aneuploidy might be an indicator for response to preoperative radio or chemotherapy. This assumption, however, has still to be supported by prospective studies.
The preoperative radiotherapy did not result in a significant prolongation of survival time. This also applied to the subgroup with a curative tumour resection and is in accordance with other studies that used preoperative radiotherapy.3' Although the reduced percentage of aneuploid tumours can be interpreted as a local response to radiotherapy the missing effect on survival points to the fact that oesophageal cancer is often diagnosed at a locally advanced or even disseminated stage. In patients who undergo surgery recurrence and death are often attributed to unsuspected early metastatic disease the presence of which has been documented in necropsies performed relatively soon after surgery. 32 In conclusion, DNA ploidy was not identified as a prognostic factor in oesophageal squamous cell carcinoma in this flow cytometric study. Survival of patients was not improved by preoperative radiotherapy, but was significantly associated with a radical tumour resection. Although the percentage of aneuploid carcinomas was significantly reduced after preoperative radiotherapy this local response did not convert into a prolongation of survival. These results support the necessity of combined modes of treatment including chemotherapy for the eradication of metastatic disease unsuspected at the time of diagnosis. 
